INTRODUCTION
Low back pain (LBP) is the most prevalent musculoskeletal condition and the most common cause of disability in developed nations (Woolf and Pfleger 2003) . The lifetime prevalence of LBP (at least one episode of LBP in a lifetime) in developed countries is reported to be up to 85% (Walker 2000) . Findings of a recent systematic review indicate that LBP prevalence among Africans is comparable to developed nations (Louw et al 2007) . LBP management presents a major challenge to healthcare professionals working at primary care level (Deyo and Phillips 1996) . The economic costs of healthcare are increasing globally, while health budgets are decreasing (van der Roer et al 2005). Thus, health professionals such as physiotherapists require cost-effective, evidencebased methods to treat LBP successfully (Avery and O'Driscoll 2004).
To date, many therapeutic interventions to manage LBP have been performed and studied, but no single treatment has been proven to be obviously superior compared with another (Heymans et al 2005) . Consequently there are discrepancies between countries, between health professionals managing LBP and between practitioners of the same profession. A lack of recognising scientifically sound clinical guidelines and research recommendations from randomised clinical trials, leads to confusion and often contributes towards variability in LBP management. In order to assist clinicians in accessing evidence based information, a clinicianfriendly, systematic summary of the best practice is required.
The purpose of this review was thus to identify the evidence for acute LBP treatment techniques and to amalgamate this information into a clinically applicable algorithm for South African physiotherapists. The information presented may also guide medical aid schemes, with respect to tariff structures for the management of acute LBP by physiotherapists. In order to obtain the most up-to-date information, only systematic reviews published in the English language between 2004 and 2006 were retrieved. Systematic reviews were considered eligible for this review if the paper reported on the efficacy of physiotherapeutic interventions for acute LBP. Reviews that reported on general practitioner, chiropractic or other medical professionals' techniques solely and did not relate to physiotherapy, were excluded. Primary research (randomised controlled trials and controlled trials) were only considered for inclusion, if none of the secondary research included (systematic reviews or guidelines) reported on a specific physiotherapeutic intervention.
METHODOLOGY

Search strategy
In addition to the primary and secondary research retrieved, a search for clinical guidelines regarding acute LBP was undertaken. The Internet was the main source for clinical guidelines regarding acute LBP. The key words entered into http://www.google.com were "clinical guidelines" and "acute low back pain". The article published by Holohan et al (2005) was used to trace some of the clinical guidelines (Holohan et al 2005) . Only clinical guidelines published on acute LBP were included.
Allocation of evidence level
The evidence obtained from the retrieved primary and secondary research was scored according to The Joanna Briggs Institute (JBI) scale of level of evidence. The JBI hierarchy is illustrated in Table 1 .
RESULTS
Systematic review search results
The search initially yielded 517 systematic reviews involving acute LBP from the 10 databases. After reviewing the titles of these hits, 224 systematic reviews were considered and the abstracts of these reviews were retrieved. After reviewing the abstracts, the full text versions were retrieved for 55 systematic reviews, which were potentially relevant papers. After reviewing the full text versions, a total of 21 systematic reviews met the inclusion criteria and were considered for the review.
The systematic reviews retrieved were conducted in the Netherlands, Australia, Norway, United Kingdom, United States of America, Germany, and Brazil. The systematic reviews reported on the efficacy of spinal manipulative therapy, back schools, massage, traction, acupuncture and dry needling, heat and cold therapy, exercise therapy, bed rest and advice to stay active, and back belt usage.
Primary research search results
Randomized controlled trials (RCT's) were located for Interferential therapy (IF), transcutaneous electrical nerve stimulation (TENS), neural mobilisation, and ultrasound, as no systematic reviews reported on these techniques.
No RCT's were retrieved for ultrasound treatment. Two RCT's reported on the efficacy of interferential therapy on low back pain. One reported on the efficacy of electrode placement and was excluded, as it did not conform to the inclusion criteria. One RCT reported on TENS. A single-case series which reported on TENS, was also located. One RCT reported on the efficacy of neural mobilisation (slump stretching) on non-radicular LBP. It was found that patients who were referred to physiotherapy within a month of back injury tended to return to work within a relatively shorter period of time than those who were referred later (Ehrmann-Feldman et al 1996). Recommendation: Appropriate timing of physical therapy referral is therefore an important factor in the rehabilitation of patients with low back pain (Ehrmann-Feldman et al 1996).
Guideline search results
EVIDENCE FOR MULTIDISCIPLINARY TEAMS AND COMMUNICATION
Multidisciplinary programmes typically include a variety of interventions, such as exercises, back school education, workplace visits, ergonomic advice and behavioural treatment. Only one systematic review of two RCT's found that multidisciplinary treatment leads to faster return to work and less sick leave than usual care (van Tulder et al 2006).
Recommendation: It is recommended that multidisciplinary treatment programmes be considered in occupational settings for workers with sick leave for more than 4-8 weeks (Evidence Level 3.2) (van Tulder et al 2006).
EVIDENCE FOR PHYSIOTHERAPEUTIC INTERVENTIONS
SPINAL MANIPULATIVE THERAPY
In a review by Ferreira et al (2003) it was found that spinal manipulative therapy produces slightly better outcomes than placebo therapy, no treatment, massage, and short-wave diathermy for non-specific LBP of less than three months duration (Ferreira et al 2003) .
In a meta-analysis comparing spinal manipulative therapy to other therapies, it appears that spinal manipulative therapy may only be beneficial in the first six weeks of the LBP episode (Assendelft et al 2003 Recommendation: It is suggested that spinal manipulative therapy can be useful in improving pain and function in the short term (up to six weeks) management of acute LBP patients (Evidence Level 1 and 2).
MASSAGE
Massage is defined as soft tissue mobilization using the hands or a mechanical device and has been used for pain relief since the fifth century ( Recommendation: It is suggested that massage can be beneficial especially when combined with exercises and education in the treatment of acute LBP for pain relief, but not as a stand-alone treatment.
DRY NEEDLING AND ACUPUNCTURE
Dry-needling is defined as a technique that uses needles to treat myofascial pain in any body part (Furlan et al 2006) . Acupuncture is defined as a healing technique that involves the insertion of needles into the body to promote health . Dry needling seems to be equally effective compared to injection therapy in acute LBP (Evidence Level 2). There is insufficient evidence that acupuncture is more effective than sham acupuncture. (Sham acupuncture is categorized as either superficial needling of the true acupuncture points, irrelevant acupuncture points, and non-acupuncture points. Placebo needles made use of devices that mimicked acupuncture, but there was no skin penetration. Pseudo-interventions used switched off-laser acupuncture devices) (Manheimer et al 2005) .
Adverse effects related to dry needling and acupuncture are rare, but potential, and continue to be Recommendation: Dry needling might be suggested as a treatment option for acute low back pain.
BED REST AND ADVICE TO STAY ACTIVE • Simple LBP
There is Level 1 evidence (Meta-analysis of 2 RCT's, Malmivaara 1995, Rozenberg 2002) demonstrating that "advice to stay active" and not bed rest, during the acute phase of LBP, brings about small but consistent differences for patients with acute simple LBP (LBP without neurological deficit) in improving pain and functional status at 3-12 weeks follow-up (Hagen et al 2005) .
• LBP with Sciatica There is Level 1 evidence (Meta-analysis of 2 RCT's, Vroomen 1999, Hofstee 2002) demonstrating that "advice to rest in bed" and not advice to stay active, during the acute phase of LBP, brings about little or no effect for patients with sciatica (LBP with neurological deficit) in improving pain and functional status at 3-12 weeks follow-up (Hagen et al 2005) .
Restricted activity, rest, bed rest and symptomatic analgesics are the most commonly prescribed treatment for LBP and sciatica (Hagen et al 2005) . However, prolonged inactivity, like bed rest, leads to the deterioration of many body functions, and may therefore inhibit healing of LBP (Hagen et al 2005) .
Recommendation: It is suggested that a patient with simple LBP be advised to stay active during the acute phase of LBP due to the possible harmful effects of bed rest. However, discretion is advised as this depends on the patient's occupation, and work restrictions should also be taken into consideration. Should the patient with confirmed nerve root involvement qualify for bed rest instead of staying active, bed rest should not be longer than 2-3 days.
EXERCISE
Exercise therapy involves the prescription of muscular contraction and bodily movement to ultimately improve the overall function of the individual and to help meet the demands of daily living. Results demonstrate that exercise therapy does not reduce pain or improve function in the acute phase of LBP and that there is no difference in the effectiveness of exercise therapy compared to no treatment, care provided by a general practitioner, or spinal manipulative therapy (Smidt et al 2005) . Recently, however, exercise programs focusing on segmental stabilizing exercises have been introduced (Rackwitz et al 2006) . Results of a recent meta-analysis demonstrated that stabilization exercises, in addition to medical management, substantially reduce recurrence at 12 and 24 months year (1 RCT: Evidence Level 2, Hides et al 2001) .
Recommendation: Stabilization exercises used in conjunction with medical management can be recommended for acute low back pain to prevent recurrences and chronicity.
MCKENZIE METHOD
The McKenzie method incorporates directional preferential exercises. Direction preference is defined as the situation in which referred pain arising from the spine is reduced and transferred to a more central position when movements in specific directions are performed (centralisation) (Machado et al 2006) .
One systematic review reporting on the effectiveness of the McKenzie preferential exercises for LBP has been published (Machado et al 2006) . Eleven RCT's were included in this review. McKenzie preferential exercises were more effective in reducing pain and disability compared to passive therapy for acute LBP at one week follow-up (Evidence Level 1). Passive therapy included the educational booklet, ice packs massage and bed rest. McKenzie preferential exercises was found to be as effective as advice to stay active in reducing pain and was less effective than advice to stay active in reducing disability at 12 weeks follow-up (Evidence Level 1). McKenzie preferential exercises were found to be as effective as spinal manipulative therapy in reducing pain and disability in the acute stage (Evidence Level 1).
Recommendation: McKenzie (directional preferential) exercises can be recommended as a treatment option for acute LBP, in reducing pain and disability, provided the patient is classified according to the McKenzie classification list. If this classification cannot be applied, the McKenzie method is contraindicated.
HEAT THERAPY
Superficial heat methods convey heat by conduction or convection, and include methods such as heat wraps, heat pads, infra-red lamps, etc. One systematic review has been published to assess the effect of cold and heat for therapy for low back pain reporting on six trials (French et al 2006) . There is Level 2 evidence that heat wrap therapy is better than the educational booklet and exercise alone, in reducing pain and disability for patients with acute LBP (Mayer et al  2005) . However, the effect was small and occurred for a short time only. Heat wrap combined with McKenzie preferential exercise appears to provide addition benefit for pain and function (Evidence Level 2) (Mayer et al 2005) Recommendation: Heat therapy can be recommended as a treatment option for acute LBP, but should be used in conjunction with exercise.
COLD THERAPY
No RCT's were located that examined the effects of cold on acute LBP. Given that it is a commonly held belief that cold is beneficial for recent onset musculoskeletal injuries, it was surprising that no studies were located that applied cold therapy specifically to acute LBP (French et al 2006) . There was, however, a trial which concluded that hot packs and ice massage were not significantly different for participants with a mix of acute, subacute and chronic LBP (French et al 2006) .
Recommendation: There is insufficient evidence to recommend cold therapy as a treatment option for acute LBP. Recommendation: There is insufficient evidence to recommend back schools for acute LBP.
BACK SCHOOLS
TRACTION
The exact mechanism through which traction might be effective is unclear, but it has been suggested that traction elongates the spine, through decreasing the lumbar lordosis and increasing the intervertebral space. 24 RCT's were included in a systematic review, of which 14 reported on a mixture of acute, sub-acute and chronic LBP (Clarke et al 2006) . There is conflicting evidence in the effectiveness of traction on acute LBP.
• LBP without sciatica For patients with LBP, who may or may not have sciatica, the present evidence is that traction, as a single treatment, is no more effective than placebo, sham, no treatment, or other treatments (Evidence Level 2) (Clarke et al 2006).
• LBP with sciatica
There is Level 2 evidence that there are no significant differences in pain outcomes and global measurement, between traction and placebo, sham or no treatment.
Recommendation: There is insufficient evidence to recommend traction as a treatment option for acute LBP.
BACK BELT USAGE
One systematic review was published on the use of back belt in the prevention of occupational LBP (Ammendolia et al  2005) . The populations studied were various working populations. The results showed that there was conflicting evidence for the use of back belts in the prevention of occupational LBP.
Recommendation: There is insufficient evidence to recommend back belts for the prevention and treatment of acute LBP.
INFORMATION AND REASSURANCE
Most guidelines recommend reassuring patients, by acknowledging the pain of the patient, being supportive and avoiding negative messages. One RCT (Evidence Level 2) showed that an educational booklet, "The Back Book", decreased the number of visits to a GP for back pain. Patients receiving this experimental booklet showed greater early improvement in beliefs and functional status, but there was no effect on pain. Another RCT showed that a 15-minute session with a primary care nurse plus an educational booklet and a follow-up phone call, resulted in greater short-term patient satisfaction and perceived knowledge compared with usual care, but symptoms, physical functioning and healthcare utilization were not different (van Tulder et al 2006).
Recommendation: Educational booklets and sessions may be useful in the treatment of acute LBP.
EDUCATION ON LIFESTYLE • Smoking
Smoking is not a cause of LBP, but there is Level 3.2 evidence that smoking is a moderate risk indicator for the increase duration and frequency of the LBP episode (Leboeuf-Yde et al 1998).
Recommendation: It is recommended that patients should be advised to stop smoking or smoke less.
• Body weight There is no indication that being overweight/obese is a cause of low back pain. However, there is evidence indicating that obesity is a risk factor for developing chronic LBP (Evidence Level 3.2) (Leboeuf-Yde et al 1999). Recommendation: It is recommended that overweight patients must be encouraged to lose weight or referred for weight loss programmes.
• Alcohol Alcohol consumption does not seem to be associated with LBP; however, welldesigned specific alcohol/LBP-centred studies are lacking (Leboeuf-Yde 2000).
ELECTROTHERAPY MODALITIES • Ultrasound
No RCT's were located which reported on the effect of ultrasound on acute LBP.
• TENS One RCT was located which reported on the effectiveness of TENS on acute occupational LBP (Herman et al 1994) . The study was done on 58 injured industrial workers, and two groups were formed. One group received actual stimulation and the other received placebo. The results found that no benefits of TENS were detected for the treatment of acute occupational LBP when added to an active exercise regime. One single case series did however report that TENS is an effective analgesic agent for the treatment of sub-acute LBP, but more research is needed (Foster et al 1997) .
• Interferential therapy (IF) Two RCT's reporting on IF were located. When IF was compared and used in conjunction with spinal manipulative therapy, it was found that for acute LBP there was no difference between the effects of a combined therapy, nor for when these treatments were used on their own (Hurley et al 2004) . In another RCT comparing IF to motorized traction and massage, it was found that there was no difference in the improvement between these two groups (Werners et al 1999) . Both groups showed an improvement in pain and function.
Recommendation: There is insufficient evidence to recommend the use of Ultrasound therapy, TENS and IF in the management of acute LBP (Evidence Level 2).
NEURAL MOBILIZATION
One RCT (30 subjects only) attempted to determine if slump stretching resulted in improvements in pain, centralization of symptoms and disability in patients with non-radicular LBP (Cleland et al 2005) . The study found that those patients, who received slump stretching, demonstrated significantly greater improvements in pain and centralization of symptoms, than those patients who did not (Evidence Level 2). From the above study it is suggested that slump stretching with spinal manipulative therapy and exercise were more beneficial than only spinal manipulative therapy and exercise for improving short-term disability, pain and centralization of symptoms in non-radicular LBP.
Recommendation: There is insufficient evidence to recommend neural mobilization for the treatment of acute LBP, due to the low number of subjects in the RCT.
MANAGEMENT OF PSYCHOSOCIAL FACTORS
Two RCT's were published into the effectiveness of management procedures for "yellow flags". Linton et al (2005) showed that adding cognitive behavioural interventions can enhance the prevention of long term disability in acute LBP patients (Evidence Level 2) (Linton et al 2005) . Cognitive-behavioural intervention encompassed a six session structured program where participants met in groups of 6-10 people, six times, once a week for two hours. Jellema et al (2006) found that an intervention strategy exploring the presence of psychosocial prognostic factors, discussing these factors, setting specific goals for reactivation and providing educational booklet was as effective as usual care (Evidence Level 2) (Jellema et al 2005) .
Recommendation: Cognitive behavioural interventions may be useful in preventing long term disability in acute LBP.
SUMMARY OF BEST PRACTICE IN PATIENT FOLLOW-UP
One RCT demonstrates that a 15-minute session with a primary care nurse plus an educational booklet and a followup phone call, resulted in greater shortterm patient satisfaction and perceived knowledge compared with usual care, but symptoms, physical functioning and health care utilization were not different (van Tulder et al 2006).
Recommendation: There is insufficient evidence to suggest that patient follow-up is effective in the treatment of acute LBP. However, patient follow-up may be useful in improving patient satisfaction and perceived knowledge.
RE-ASSESSMENT OF PATIENTS FAILING TO RESOLVE
Although there is no scientific evidence on the re-assessment of patients who fail to resolve, it is recommended that patients who fail to resolve within 4-6 weeks, should be reassessed for red flags, yellow flags, or referred to a specialist (van Tulder et al 2006). However, these thresholds should be used carefully as the interval between onset and first visit to a primary healthcare provider is variable.
DIAGNOSTIC IMAGING (X-RAYS)
The results of one systematic review reporting on the association between X-ray findings of the lumbar spine and non-specific LBP, found that degeneration (defined by the presence of disc space narrowing, osteophytes and sclerosis), is consistently and positively associated with non-specific LBP (van Tulder et al 2006). A recent review concluded that for adults younger than 50 years of age with no signs or symptoms of systemic disease, diagnostic imaging does not improve treatment of LBP (van Tulder et al 2006). For those older than 50 years, plain radiography and simple laboratory tests, can almost completely rule out underlying systemic diseases. The guidelines are consistent in the recommendation that plain X-rays are not useful in acute non-specific LBP and that X-rays should be restricted to cases suspected of specific underlying pathology (van Tulder et al 2006).
Recommendation: Although X-rays are commonly used for reassurance, there is no evidence to support this. Diagnostic tests are not routinely indicated for acute non-specific LBP.
ERGONOMIC INTERVENTIONS • Kinetic handling
A prospective stu appears to be a difference in the lifting techniques between individuals developing LBP and those not prone to LBP (Evidence Level 3.2) (Wrigley et al 2005) . Currently there are no RCT's evaluating the effect of optimal kinetic handling.
• Advice for computer workers There is Level 2 evidence that rest breaks taken especially every 20 minutes and avoiding working on the computer for more than 75% of the work time • Ergonomics of workstations There are no studies evaluating the effect of ergonomic adjustments of workstations on LBP.
• Sitting with a lumbar roll / lordosis support There is one RCT (Evidence Level 2) demonstrating that a flat foam cushion or lumbar roll can be useful. Sitting with a lordotic posture, significantly reduced back and leg pain and directs referred pain towards the low back. This study demonstrates that in general sitting environments, the use of a lumbar roll results in: 1) reductions in back and leg pain; and 2) centralization of pain (Williams et al 1991) .
Recommendation: It is suggested that patients with acute LBP and those at risk of developing LBP should be advised to use a lumbar roll when sitting and to take rest breaks every 20 minutes.
CONCLUSION
Currently, there seems to be a lack of evidence for the efficacy of common treatments used by physiotherapists in the management of acute LBP. This fact, however, does not correlate with the high popularity of physiotherapy treatment among people with acute LBP. The review indicates an urgent need for physiotherapy-specific, high-quality clinical trials of the interventions that physiotherapists use daily in the management of acute LBP.
It is suggested that the evidencebased algorithm that has been developed (see attached algorithm), be applied in the management of acute LBP to standardize physiotherapy intervention in South Africa. This easy-to-follow algorithm should be used in conjunction with clinical reasoning and with reference to clinical expertise.
